ABSTRACT -Background and Objectives: Obsessive compulsive disorder (OCD) is a frequent psychiatric disorder. Despite its significant influence on personal development, little is known about its long-term course in children and adolescents. The aim was to follow children and adolescents with OCD for 7 years and to compare patients gaining remission with patients experiencing symptoms.
Introduction
Obsessive compulsive disorder (OCD) is a frequent psychiatric disorder characterised by obsessions, compulsions and an often intense and disabling fear. Among children and adolescents, 1-2% meet the criteria for OCD. Most of the affected persons describe an early age of onset, and the disorder often severely impacts their education and personal development. Despite this negative influence, surprisingly little is known about the long-term course and prognosis of OCD in children and adolescents.
The disorder is treated with cognitive behavioural therapy (CBT) and antidepressants. Several studies have investigated the shortterm outcome of treatment with CBT and me dication. Most of these studies show a significant effect of treatment with CBT, medication and combined treatment as compared with placebo 1-3 .
Thomsen et al. 4 examined children and adolescents with OCD 1.5 to 5 years after admission to the hospital. Approximately half of the patients still had the diagnosis of OCD, which ran an episodic course in 1/3 and a more chronic course in 2/3 of these patients. A comparable result was seen in a study by Leonard HL et al. 5 in which children and adolescents were re-evaluated 2-7 years after treatment with an antidepressant. On followup, 43% met the diagnostic criteria for OCD and 6% were in remission. The majority continued taking medication. Negative predictive factors included severe OCD symptoms after initiation of treatment, a lifetime history of a tic disorder and the presence of parental axis I psychiatric diagnoses. In a metaanalysis and qualitative review from 2004, the longterm outcome of child and adolescent-onset OCD was examined. The follow-up intervals ranged between 1 and 15.6 years. The mean persistence rate was 41% for full OCD and 60% for full or sub-threshold OCD. Negative predictive factors included an early age of onset. In-patient status predicted greater symptom persistence 6 . Furthermore, comorbid psychiatric illness and poor initial treatment response were negative prognostic factors. The authors stressed that the long-term persistence of OCD with onset in children and adolescents may be lower than previously thought 6, 7 . Micali N et al. examined the persistence of OCD after 9 years and showed a persistence rate of 41%. About 50% of the patients continued receiving treatment. The main predictor of OCD was the duration of the illness 8 . The authors concluded that paediatric OCD may be a chronic condition.
Overall, studies on long-term follow-up of OCD in children and adolescent have shown that a substantial portion of patients experience remission at follow-up. As such, the prognosis in children and adolescents seems to be better than in adults 7 . However, most studies show that 40-60% may continue having symptoms of varying degrees of severity, which indicates that OCD may be a chronic condition in some patients.
The aim of the present clinical prospective study was to follow a large group of children and adolescents with OCD for 7 years and to compare the group of patients gaining remission with the group of patients experiencing continuous OC symptoms. The duration of the follow-up period is one of the longest in children and adolescents with OCD. Furthermore, we wanted to investiga te possible predictors of outcome. We hypothesised that a substantial number of patients would experience OC symptoms after 7 years and that a poor prognosis would be associated with early age of onset, severe OCD at baseline and the occurrence of comorbidity. Furthermore, we expected that the phenotypic expression of ordering/symmetry and hoarding would have a negative influence on the long-term course of the disorder. Finally, we hypothesised that a number of patients would experience a late reduction in OC symptoms.
Methods
The study was a prospective follow-up study of a cohort of 134 subjects. Most of the children and adolescents had been described at baseline 9 . The detailed sample characteristics at baseline are described more thoroughly elsewhere and a summary is presented in table 1 9 . In the retrospective study, the study population included consecutive children and adolescents fulfilling the inclusion criterias which were a primary or secondary OCD diagnosis according to the International Classification of Diseases, 10 th edition (ICD-10) with a measured total CY-BOCS score. Exclusion diagnosis included psychosis (F20-29), pervasive developmental disorder (F84-84.9) and mental retardation (F70-79). In the retrospective study, all patients had been diagnosed by psychiatric evaluation conducted by at least two experienced clinicians, either a psychiatrist or a psychologist, using systematic clinical interviews of both parents and their child designed to elicit ICD-10 diagnoses. The parents and the child had been asked about all the OCD symptoms in the ICD-10 and in the Children's Yale-Brown Obsessive-Compulsive Scale (CY-BOCS), and symptom checklists had been completed at baseline. In addition to the severity scale and the symptom checklist, the degree of insight had been evaluated according to the general assessment part in the CY-BOCS. The clinical diagnosis was confirmed at a clinical conference attended by the involved psychiatrist or psychologist and a consultant psychiatrist.
In the present follow-up study, the parents or the patients were contacted by telephone 7 years after their initial contact to the clinic. The interview was conducted by a child and adolescent psychiatrist with specialised training in OCD (JBN). The patients who agreed to participate in the study were interviewed using an interview guide addressing the experience of continuous OC symptoms after discharge from the hospital and at the time of follow-up. If the patients still had symptoms, the symptoms were evaluated using the CYBOCS score 10 . The score ranged from 0-40 dividing the severity into four groups: subclinical OCD (1-9), mild OCD (10-18), moderate OCD (19-29) and severe OCD (30-40) 11 . Thus, description of any OC symptoms was computed as being symptomatic at either discharge and/or at follow-up.
Probands denying OC symptoms at follow-up were considered remitters. Furthermore, the patients were interviewed about the occurrence of other psychiatric symptoms (tic, depressive or anxiety symptoms, eating, or educational problems, and psychotic symptoms) and lifetime medication. Finally, they were invited to answer questions concerning the occurrence of psychiatric symptoms in family members (symptoms present/not present), quality of life and characteristic personality traits. Questions concerning the psychiatric symptoms in the family were dichotomised and included OC, tic, anxiety, depressive, and psychotic symptoms. Quality of life was rated on a Likert scale (0-5) rating quality of life in periods with and without OCD. Questions included "Have I been happy?", "Have I felt relaxed and calm?", "Have I felt active and energetic?", "Do I get refreshed after sleep?", "Has my daily life been filled with things that I find interesting". The maximum score was 25. Concerning the personality traits, the patients were presented with various statements which they were asked to rate on a Likert scale (not true at all -absolutely correct). The statements addressed features from the diagnostic categories. If the patients did not want to fill in the questionnaire, they were asked a few questions concerning the continuance of OC symptoms.
Additional data on all potential patients was collected from the Danish National Psychiatric Register. The Danish National Psychiatric Register has been collecting data of psychiatric admissions since 1969 and on psychiatric admissions, ambulant contacts and emergency visits since 1995. The register describes diagnoses based on the ICD-8 (until 1994) and the ICD-10 (from 1995).
Data analysis
Data were analysed using the STATA version 8 software. For the descriptive analysis, frequencies, percentages, means and standard deviations were computed. Group differences for categorical data with few categories were tested with the Fisher´s exact test. For continuous or ordered categorical data with many categories, we used the t-tests with unequal variances, which is a robust method of analysis to capture variance heterogeneity and departures of normality 12 . p < 0.05 was considered significant. The effects of age at referral, OCD severity (total CYBOCS score) at baseline, sex, number of lifetime Axis I disorders and the phenotype of the OC symptoms on the continuation of OC symptoms were examined in groups using binary regression analyses for relative risks. A p-value of less than 0.05 was considered statistically significant.
We included only three or four risk factors in the regression analysis to maintain the rule of thumb of 10 events per variable in a binary regression analysis 14 . We applied four different regression models: A. Age of referral > 10 years, gender; B. Comorbidity at baseline, tic, depressive symptoms, eating disorder symptoms, hyperkinetic disorder, or conduct disorder; C. Family predisposition to OCD diagnosed, depressive symptoms, hyperkinetic symptoms; D. CYBOCS at baseline, late responsive group, > 10 years, mean severity level of OC symptoms.
The study was approved by the National Board of Health and the Danish Data Protection Agency (J.nr. 2012-41-0764).
Results

Demographic data
Among a total of 134 patients contacted by telephone, 95 (71%) participated in the interview. One person was unable to define and describe potential symptoms. We were unable to locate 30 people, and another eight declined the invitation to participate. The group that did not participate was comparable with the participating group in terms of age at follow-up, gender, CYBOCS score at inclusion, the occurrence of comorbidity, and treatment at baseline (table 1) . More females than males (53/95) participated in the interview. However, this gender distribution was comparable to that of the total group. At baseline, 112 (84%) had an OCD diagnosis as their primary diagnosis. At the time of follow-up, the mean age of the participating group was 20.9 +/-3.3 (13-28) years (Table 1) .
Description of the follow-up group (table 2)
Among the cohort participating in the study, a total of 71 (75%) reported OC symptoms at discharge from the hospital. Fiftythree patients (56%) reported OC symptoms at follow-up (51 patients experienced symp-toms both at discharge and at follow-up; and two patients experienced a relapse, that is they showed no symptoms at discharge, but at follow-up they described OC symptoms) and 20 patients (21%) reported OC symptoms after discharge from the hospital, but no symptoms at follow-up (these patients were defined as late responders). A total of 22 patients (23%) described no symptoms either after discharge from the hospital or at followup (table 2) . At follow-up, 3/53 rated their OC symptoms as severe, 17/53 rated their symptoms as moderate and 20/53 rated their symptoms as mild. Among patients, 19.6% described a worsening of their symptoms compared with baseline, 37.0% describe their symptoms as unchanged and 43.5% had experienced recovery. There was no difference between the group with OC symptoms (N = 53) and the group without symptoms at follow-up (N = 42) in terms of the percentage ever having taken antidepressants (Table 3) . However, at follow-up a higher proportion of patients with symptoms continued having medication. A comparable number of patients had other medication in addition to an antidepressant. More patients with symptoms than patients without symptoms at follow-up had used neuroleptic medication (data not shown).
Patients with symptoms at follow-up were also compared with patients with no symptoms at follow-up in terms of their comorbidity, and the two groups had similar levels of comorbidity (Table 3) . However, the fraction reporting depressive symptoms (p = 0.003) and eating problems (p = 0.038) was significantly larger in the former than in the latter group. Based on the diagnoses registered in the Danish National Psychiatric Register, more patients in the group with symptoms than among patients without symptoms at follow-up were diagnosed with comorbid psychosis although the number was low. Furthermore, based on registrations in the Danish National Psychiatric Register, five patients developed schizophrenia. All of these patients described OC symptoms at followup, and they all had several psychiatric diagnoses. All patients except one continued the use of an antidepressant.
The self-ratings of quality of life were comparable. Both the group with symptoms and the group without symptoms at follow-up reported a significantly higher quality of life during periods without OC symptoms than during periods with OC symptoms (Table 3 ).
The patients were asked to self-rate their personality traits. More patients with OC symptoms than patients without OC symptoms at follow-up described personality traits characterised by anxiety traits (p = 0.03). Furthermore, more patients with symptoms described a tendency to schizoid and compulsive traits although the association did not reach significance (Table 3) .
Predictive factors
The probability of having OC symptoms at follow-up was higher among patients who had been referred after turning 10 years (p = 0.028) than among patients who had been referred at an earlier age (Table 4) . Also, being female increased the risk although this association was not statistically significant (p = 0.09). The occurrence of conduct disorder at baseline increased the risk of long-term OC symptoms; and this association was independent of age at referral and gender (p < 0.001). Depression at baseline did not show an association with OC symptoms at follow-up. Having a family member with diagnosed OCD increased the likelihood of OC symptoms at follow-up (p = 0.08). This was especially the case, if the family member also reported depressive or anxiety symptoms (p = 0.038) Likewise, a family predisposition to hyperkinetic disorder (p < 0.001) and depressive symptoms (p = 0.058) entailed an increased risk. The severity of OC symptoms at baseline did not affect the risk of OC symptoms at follow-up. The occurrence of magic obsessions (p = 0.001) and repetitive compulsions (p = 0.01) increased the risk of OC symptoms at follow-up. Neither avoidance, nor insight, or indecisiveness or responsibility seemed to influence the risk of OC symptoms at follow-up (Table 4) .
Twenty-one percent of the group (N = 20) without symptoms at follow-up experienced a late response. Comparing this group with the group of patients having symptoms at followup (N = 53), we found a significant difference in the mean age at referral (group with a late response 12 +/-3.1 years compared with the group with symptoms at follow-up 15.1+/-3.2 years, p = 0.0004). Significantly more patients with OCD at follow-up compared with those patients experiencing a late response had relatives with OC symptoms (p = 0.022) and depressive symptoms (p = 0.007). Furthermore, patients who were referred when they were older than 10 years and who had a late response had a significantly lower severity level of baseline OC symptoms (16.1 +/-7.1) than the group with persistent OC symptoms at follow-up (22.1 +/-7.0) (p = 0.046). 
Discussion
The present study examined a group of children and adolescents 7 years after their referral to a psychiatric hospital for OCD. The study group was defined in a baseline study 9 , and the present study was a clinical prospective study with a response rate of 71%.
At follow-up, 53 participants described OC symptoms, including 2 participants de-190 JUDITH BECKER NISSEN ET AL. scribing a relapse of symptoms. Furthermore, 22 participants described remission and 20 participants described a delayed reduction in OC symptoms. Thus, a total of 44 participants (46%) showed no symptoms at followup. This distribution is in accordance with the figures reported in a metaanalysis from 2004 (6), which suggested an overall remission rate (not meeting the criteria for full or subthreshold OCD) of 40%. Our findings are also in accordance with the figures reported by Bloch et al. 7 , who found a remission rate of 44%. In our study, a significantly higher proportion of patients with symptoms than of patients without symptoms at follow-up were still receiving medication at the time of the follow-up. This finding corresponds to that of Mikael et al. 8 who showed that 50% of the patients continued receiving treatment. Even though the persistence rate of OCD in children and adolescents is lower than the persistence rate in adults, the results of the present study emphasise that OCD may turn into a persistent condition in some younger patients. This is supported by the CYBOCS scores according to which 19.6% described a worsening of their symptoms, whereas only 43.5% of the patients experienced a recovery. A significantly larger number of patients with OC symptoms than of patients without OC symptoms at follow-up described an anxious personality trait, and among the former there was a tendency for more patients to describe schizoid and compulsive traits. In a naturalistic 6-month follow-up study, De Haan et al. 15 showed that a dimensional score on the PDQ-R for cluster A personality disorder appeared to predict treatment outcome. Cluster A personality disorder includes the odd or eccentric disorders and those who fear social relation, e.g. schizoid personality disorder. In a study from 2011, Ansell et al. 16 examined the prospective seven year course of several anxiety disorders including OCD. They found that the occurrence of comorbid avoidant personality disorder influenced the course of social phobia and OCD. Furthermore, obsessive compulsive personality disorder was associated with the course of generalised anxiety disorder, OCD and agoraphobia. In the present study, the patients were only asked for traits. However, they experienced traits corresponding to those described in other studies.
To our knowledge, the present study is one of the first studies examining personality traits in a follow-up group of children and adolescents with OCD. The participants' quality of life was significantly lower during periods with OCD than during periods without OCD. There was no difference between patients with OC symptoms and remitters. This is in accordance with OCD being on the WHO list of the most burdensome psychiatric disorder in terms of degree of impairment and decreased quality of life OCD 4, 5 .
Poor prognostic factors included the phenotypic presentation of magic obsessions and repeating compulsions, a positive family occurrence of OCD, depressive symptoms and hyperkinetic disorder, and referral after the 10 th year of age. The occurrence of conduct disorder conferred a negative influence. Bloch et al. 7 also showed that older age at onset and the occurrence of comorbid ODD were factors heralding a poor prognosis. Others have also shown that parental axis I psychiatric diagnosis 5 and comorbid psychiatric illness 6 may affect children and adolescents' prognosis in OCD. A positive family history of either OCD or other psychiatric illnesses has been suggested to be important in relation to the occurrence of OCD in the offspring 5 . A positive family history could influence the family's ability to play a supportive role. In relation to children and young adults, the family is important in retaining the patient in working with the symptoms. The phenotypic presentation of magic obsessions and repeating compulsions as negative prognostic factors are in accordance with the findings of Leckman et al. 13 . Leckman et al. 13 shows that the symmetry/ordering dimension including obsession with symmetry, repeating rituals, counting compulsions and ordering/arranging, often is seen in relation to an early-onset OCD, and that it is associated with concomitant tic disorder, both of which have been associated with a poor outcome 17 . Thus, the findings of the present study may represent the effects of several factors. We were not able to show any importance of a hoarding factor 7 . One explanation may be that the number of children and adolescents with hoarding symptoms was low.
A large number of patients experienced a delayed reduction in their OC symptoms. Compared with the non-responder group, fewer patients in the late responder group reported undergoing combined treatment (30% compared with 66%), and more patients had only psychotherapy (45% compared with 21%). Furthermore, the late responder group had a lower mean age at referral than the non-response group. A family occurrence of depressive symptoms increased the risk of symptoms at follow-up. De Haan et al. 15 found 38% to be late respon ders. They concluded that lack of response after the primary treatment does not necessarily mean a lack of response at follow-up. They suggested that patients with more severe symptoms at baseline could need a longer period of treatment.
Clinical studies may have a disadvantage since the group of patients studied may be very inhomogeneous in terms of both diagnoses and treatment, and it may therefore be difficult to directly compare the effects of treatment. In our study, a proportion of the patients did not want to participate or could not be located. Even though, this group did not differ from the participants in terms of gender, age of referral/age at follow-up, severity of OCD at baseline, treatment or the occurrence of comorbidity and family predisposition, there was a trend towards a lower severity and less comorbidity. Taking together with the fact that the study examines a hospital-based sample, the milder cases of OCD are probably underrepresented.
On the other hand, prospective and observational studies of illness course may have some advantages over follow-up studies of treatment trials. The present prospective study followed patients for seven years, which is one of the longest follow-up studies conducted on children and adolescents with OCD. A clinical study may reflect the natural course of OCD in a group of children and adolescents with OCD including treatment.
The present study showed that, for some patients, OCD may be a persistent disorder demanding close follow-up. The study confirmed several previous findings. In addition, the study has added new knowledge concerning the importance of phenotypic presentation, personality traits and quality of life. Furthermore, the late responder group has been described in relation to the group with persistent symptoms. Knowledge of the different ways of responding to treatment is important to ensure the best and most efficient treatment. As to better describe and cha racterise possible subgroups of OCD patients abd important predictive factors, future studies should focus on both the knowledge from randomised controlled treatment studies, genetic aspects and neuroimaging studies. An important aspect will be the number of included patients and as such larger scale studies are warranted.
